Evidence of enhanced kindling and hippocampal neuronal injury in immature rats with neuronal migration disorders.
Neuronal migration disorders (NMD) are often found in patients with epilepsy. However, the mechanisms linking these two pathologies are not yet fully understood. In this study, we evaluated whether NMD increased kindling seizure susceptibility and seizure-induced acute neuronal damage in the immature brain. Experimental NMD were produced by exposing pregnant rats (gestation day 15) to methylazoxymethanol acetate (MAM, 25 mg/kg, ip). Seizures were induced in rat pups (postnatal day 15) transplacentally exposed to MAM and controls by hippocampal kindling. Afterdischarge (AD) threshold and duration, seizure stage, and number of stimulations required to reach each seizure stage were recorded. Acute seizure-induced damage was histologically assessed in Nissl-stained and silver-impregnated hippocampal tissue 24 h after kindling. Rat pups with NMD had a significantly lower AD threshold than controls (91+/-18 vs. 163+/-23 microA; p < 0.05). Furthermore, rats with NMD required fewer stimulations to reach seizure stage 3.5 and 4 than did controls. Additionally, rats with NMD had longer AD the second day of stimulation (2,094+/-416 s vs. 1,755+/-353 s; p < 0.05). Histologic examination revealed that in rats with NMD, acute seizure-induced neuronal hippocampal damage occurred bilaterally in CA3 hippocampal neurons. The lowered AD threshold and more rapid kindling to stages 3.5 and 4 indicate that in the presence of severe NMD, hippocampal kindling is facilitated. Furthermore, this study suggests that in the immature brain, seizure-induced hippocampal neuronal damage occurs if there is an underlying pre-existing pathology.